AMENDMENT UNDER 37 C.F.R. §1.116 Attorney Docket No. : Q87280 

U S, Patent Application No. : 1 0/530, 1 73 

AMENDMENTS TO THE CLAIMS 

This listlQg of claims will replace all prior versions and ii^tings of claims in the 
applicatioii: 

LISTING OF CLAIMS: 

1 , (previously presented) : An apparatus for estimating a magnetic pole position of a 
motor for a controlling apparatus for driving a motor by a voltage source PWM inverter^ and 
controlling a torque j torque and speed, or torque, speed, and position of the motor, wherein 

said apparatus comprises : means for switching o ver first means for producing an arbitrary 
phase difference in PWM carrier signals between respective two phases of Ihiee ph^eSj and 
second means fot causing the phase difference between the two phases to become zero; 

means for extracting high-frequency currente in a same frequency band ^ cattier signals 
generated by it, J&om detected cu^ents; and 

n^ans for estimating a magnetic pole position by using the extracted high-frequency 
currente. 

Z (previously presented); Mapparatusfpr estimating a magnetic pole position of a 
motor according to claim 1 , wherein 

said means for estimating a magnetic pole position by using the extracted high-frequency 
currents comprises: 
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means for extracting the high-frequency currents from respective phase current of the 
three phases of said motor; means for converting the high-frequeiicy currents to two-phase 
cwents in a two-phase stationary coordinate system in which one of three-phase stator windings 
UVW is a-axis and an axis intersecting the a-axis at 90 deg. Is p-axis; means for converting the 
high-frequency currents to two-phase currente in a two-phase stationary coordinate system in 
which a phase is similarly shifted by 45 deg, from said two-phase stationary coordinate system, 
or in which an axis that is shifted by 45 deg. from the a-axis is a'-axis and an axis intersecting 
the a'axis at 90 deg. is j3'-axis; and 

means for averaging the high-frequency currents m the four ^es with a carrier frequency 
to calculate respective maximum values, and 

estimates the magnetic pole position on a basis of the calculated maximum values in the 
four axes, 

3, (previously presented): An apparatus for estimating a magnetic pole position of a 
motor according to claim 1^ wherein 

said means for estimating a magnetic pole position by using the extracted high-frequency 
currents comprises: 

means for extracting the high-frequency currents from respective phase currents of the 
three phases of said motor; means for converting the high-frequency currents to two-phase 
currents in a two-phase stationary coordinate system in which one of three-phase stator windings 
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UVW is a-axis and an axis intersecting the a-axis at 90 deg. is p-axis; meam for conducting 
conversion from ttie two-phase currents by using a magnetic pole estimated value in a two-phase 
rotating coordinate system in which y-axis is in a same direction as the magnetic pole position, 
and an axis intersecting y-the axis at 90 deg. is S-axis; 

means for converting the high-frequency currents to two-phase currents in a coordinate 
system in which a phase is similarly shifted by 45 deg. firom said two-phase rotatii^ coordinate 
system, such that a two-phase mtating coonfinate system in wMeh m axis lhat is dufted by 45 
deg. from the y-axis is y'-axis and an axis intersecting the 6-axis at 90 deg. is S'-axis; and means 
for averaging the high-ftequency currents in the four axes with a carriCT frequency to calculate 
respective maximum values, and 

estimates flie magnetic pole position on a basis of the calculated maximum values in the 
foiir axes. 

4. (ori^nal): An apparatus for estimating a magnetic pole position ofa motor according 

to claim 1, wherein 

at least two or more currents are estimated duiing one carrier period. 

5. (original): An apparatus for estimatiiig a magnetic pole position of a motor according 
to claim 1 , wherein 

the arbitrary phase difference is 120 deg. 
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6. (previously presented); An apparatus for estimating a magnetic pole position of a 
motor according to claim 1, Avherein 

implementing time periods of said first means and said second means in said means for 
switching over said first means for producing an arbitraiy phase difference in PWM carrier 
signals between respective two phases of tiiree, and said second means for causing the phase 
difference between the two phases to become zero are set for purposes of adjustii:^ smpUtudes of 
generated high-frequency currents, and reducing a power loss. 

7. (ciurently amended): An apparatus for estimating a magnetic pole position of a motor 
according to claim 1, Viiierein 

said means for switching over said first means for producing an arbitrary phase difference 
in PWM carrier signals between respective two phases such as UV, VW, or WU of tla-ee 
yVW phases, and said second means for causing the phase diflference between two phases sueh 
as UV, VW, or WU of three or UVW p hases to become zero comprises means for adjusting 
implementing time periods of said first means and said second means in accordance with a state 
of a load. 

8. (currently amended): An apparatus for estimating a magnetic pole position of a motor 
according to claim X wherein 
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said means for estimating a magnetic pole position by mmg the extocted high-frequency 
currents is executed dmng an implementing time period of said first means for produekig an 
aibitrary idiase j^fference in the PWM carrier sigmils between respective two phases suofa as UVi 
VW, or WU of three or UVW p hases is implemented, and, during an unplem^tii^ time period 
of said si^ond means for causmg the phase difference between two phases such - as UV, VW, or 
^V3tk>f three or UVW phoooa t o become zero, is stopped, and use$ a magnetic pole position 
estimated by said first means. 

9, (currently amended); An apparatus for estimatii^ a magnetic pole position of a motor 
according to claim 2, wherein 

said means for estimating a magnetic pole position by using the e)!:tracted high-frequency 
currents is always implemented irrespective of implementing time periods of said first means for 
producing an arbitrOTy phase difference in the PWM carrier signals between respective two 
phases such an UV, VW, or WU of three car UVW p hases, and said second means for cftusing the 
phase difference l)etween two phases ouohoo 0V, VW, or WU of three or UVWphofleot o 
become zero, 

comprises means for moving averaging the high-frequency currents in the four axes with 
a carrier frequency to cdculate respective maximum values, and 

estimates the naagnetic pole position on the basis of Ijie calculated maximum values in the 
foin'axes. 
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10. (original): An apparatus for estimatir^ a magnetic pole position of a motor 
according to cl^ 2, wherein 

the high-fiequency current of the fx - and P-axes are calculated from the high-frequency 
currents of the a- and p-axes. 

1 1 . (currently amended): An apparatus for estimatii^ a ms^elic pole position of a 
motor according to claim 3, wherein 

said means for estimatir^ a magnetic pole position by using the extracted high-frequency 
currents is executed during an implementing tkne period of said first means for producing an 
arbitrary phase difference in PWM carrier signals between respective two phases such m UV, 
VW, or WU of three eriA£W-phases is implemented, and, during an implementing time period 
of said second me^s for causing the phase difference between two phases such as UVyVW, or 
Wg-of three or UVW p hases to become zero, is stopped, and uses a ma^etic pole position 
estimated by said first means. 

12. (currently amended): An apparatus for estimating a magnetic pole position of a 
motor according to claim 3, wherein 

said means for estimating a magnetic pole position by i^ing the extracted high-frequency 
currents is always implemented irrespective of implanenting time periods of said first means for 
producing an arbitrary phas^ difference in the PWM carrier signals between respective two 
phases suoh oa UVy VW, or TO of three or UVW p hases, and said second means for causing the 
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phase difference between two phases such as U V, VW, or WU of three or U VW p hases to 
become zero, 

comprises means for moving averaging the high-fi;equency currents in the four axes with 
a carrier frequency to calculate respective maximum Values, and estimates the magnetic pote 
position on the basis of the calculated maximum values in the four axes. 

13. (original): An apparatus for estimating a magnetic pole position of a motor 
according to claim 3, wherein 

the high-frequeiicy currents of the y^- and 5 -axes are calculated from the high-frequency 
currents of the y- and 5-axes* 

1 4. (original): A controlling apparatus wherein said apparatus has a cimrent controlling 
apparatus which splits an estimated current into a pole dinection component and a torque 
component by using the magnetic pole position estimated by the apparatus for estimating a 
magnetic pole position according to claim 1, feeds back the components to obtain differences 
between the pole direction component and the torque component, and respect to current 
command values, and implements a current cont-ol so that the differences become zero* 

15. (origmtal): A controlling apparatus wherein said apparatus has a speed estimating 
apparatus which estimates a speed by using the magnetic pole position estimated by the 
apparatus for estimating a magnetic pole position according to claim 1 * 
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16. (originai)^ A controlling apparatus wherein said apparatus has a speed <x)ntrolling 
apparatus which feeds hack the speed estiniated on the basis of the speed estimating apparams 
according to claim 1 5^, to obtain a difference wife respect to a speed comnmd value, and 
implements a speed control so that tiie difference becomes zero. 

17. (original): A controlling apparatus ^emin said apparatus has a positipn contralling 
apparatus which feeds back a rotor position estimated valne which is obtained on the basis of the 
magnetic pole position esldmated by the apparatus for estimating a magnetic pole position 
according to claim 1 , to obtain a difference with respect to a rotor position command value, and 
implements a position control so that the difference becomes mro. 

18. (original): A controlling apparatus wherein said apparatus has a torque controlling 
apparatus for a motor comprising the apparatus for estimating a magnetic pole position according 
to claim 1, and the current controlling apparatus according to claim 14. 

19. (original): A controlling apparatus wherein said apparatus has a speed controlling 
apparatus for a motor comprising the apparatus for estimating a magnetic pole position according 
to claim 1 , the current controlling apparatus according to claim 14, the speed estimating 
apparatus according to claim 1 5, and the speed controlling apparatxis according to claim 1 6. 
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20. (original); A controUing apparatus wherein said apparatus a position controlling 
apparatus for a motor comprisii^ the apparatos for estiniating a magnetic pole position aecoriing 
to claim 1 , the current controlling apparatus according to claim 14, the speed estimating 
apparatus accordi}^ to claim IS, tiie speed controlling apparatus nxjcording to claim 16, and the 
position conteoUing ^aratus according to claim 17. 
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